Role of angiotensin II in the neural control of renal function.
The aim of the present study was to distinguish between the direct effects of the renal nerves on renal function and indirect effects via neurally mediated increased systemic angiotensin II. We applied low-level electrical stimulation (1 Hz) to the left renal nerves in pentobarbitone-anesthetized rabbits for 180 minutes and measured renal blood flow, sodium excretion, and urine flow rate from both the stimulated and the nonstimulated contralateral kidney in the presence and the absence of ACE inhibition (enalaprilat). Stimulation resulted in an angiotensin II-mediated rise in arterial pressure and decreases in renal blood flow, urine flow rate, and sodium excretion on the stimulated side. On the nonstimulated denervated side, we found no change in renal blood flow, but found a decrease in urine flow rate. With ACE inhibition, renal stimulation no longer caused an increase in arterial pressure, the antidiuretic responses of the stimulated kidney were attenuated, and, importantly, the decrease in urine flow rate on the nonstimulated kidney was completely abolished. We therefore propose that although a direct effect of the renal nerves on sodium excretion is clearly present, the antidiuresis and antinatriuresis observed during renal activation is further supported by a neurally mediated increase in systemic angiotensin II.